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(57) ABSTRACT 

A system for implementing a scoring method, Wherein the 
system includes at least a data analyzer con?gured to: deter 
mine a plurality of scoring intervals dependent upon the data 
to be analyzed; assign an integer score and a decimal score 
Within the scoring intervals to each data to be analyzed, the 
score dependent upon a frequency of appearance; search a 
database for pairings of (scored element, decimal score); and 
generate an alert if the pairing is found in the database. 

4 Claims, 3 Drawing Sheets 
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METHOD AND SYSTEM FOR ASSIGNING 
SCORES TO ELEMENTS IN A SET OF 

STRUCTURED DATA 

CROSS-REFERENCE TO RELATED 
APPLICATION 

The present application claims the bene?t of French Patent 
Application Serial No. 0801661, ?led Mar. 26, 2008, Which is 
hereby incorporated by reference in its entirety. 

FIELD OF THE INVENTION 

The invention relates to a method and a system for assign 
ing a score to an element in a set of structured data originating 
from structured data and/or unstructured data (texts, images, 
speeches, etc.), the unstructured data being converted during 
the pre-processing step via an automatic structured data 
analysis process. From this score, it is possible, in an opera 
tional system, to trigger an alert or generate other control 
actions resulting from the analysis obtained by the inventive 
method. 

Hereinafter in the description, the term “structure” desig 
nates a set of data that can be put in the form of a relational 
table, represented, for example, by a rectangular matrix R of 
dimensions N><M, Where N and M respectively represent the 
number of roWs and the number of columns in the matrix R. 

The invention notably applies to the ?eld of the automatic 
analysis of parameters for the analysis of unstructured infor 
mation When the volumes of information involved are large 
and cannot be analysed manually. 

It can be implemented for Web pages, emails, documents 
produced by Word processing, multimedia ?les, video ?les, 
text ?les, etc. From the technical point of vieW, the invention 
provides a response to the problems of synthesiZing hetero 
geneous information and to the problems of managing 
unstructured information. 

BACKGROUND OF THE INVENTION 

Unstructured information these days represents the maj or 
ity of the data collected and used in the professional World. It 
plays an important role in the conduct of the professional 
processes but the fact that the unstructured information is not 
immediately available and usable in the context of the pro 
cesses constitutes a major handicap. 

The coding of the unstructured information and the model 
used in this coding (dimensions or parameters) alloWs for 
storage in a database management system or DBMS and thus 
renders the unstructured information available and usable by 
the professional processes (decision-making processes/op 
erational processes). 

In many ?elds, companies have to generate, store and man 
age large quantities of information in electronic form. Access 
to this information and understanding the latter can play an 
important role in decision-making at all levels of the company 
(marketing strategy, commercial strategy, quality control, 
control of the customer relationship, etc.). This information, 
in most cases, is in an unstructured form Which does not alloW 
its content to be analysed easily. Given the large volume of 
this information, most of the people involved use automatic 
text analysis techniques. 

Various methods are knoWn from the prior art for resolving 
the technical problems that appear in the automatic text analy 
sis ?eld. This automatic analysis relates, for example, to an 
analysis of the sentiments and of the opinions, to an analysis 
of ri sks, etc. Thus, there is the multi-mode merging technique. 
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2 
Indeed, companies noW need methodologies With Which to 
automatically synthesiZe information of different types: texts 
and structured data, speeches and structured data, texts and 
speeches, etc. 
As an example, in the ?eld of customer relationship man 

agement, knoWn by the abbreviation “CRM”, companies 
need to correlate the information to the needs and the expec 
tations of the customers (obtained from telephone calls, from 
customer correspondence, from messages or customer 
emails, surveys, forums, etc.) and the information obtained 
from the analysis of the behavioural and demographic data. 
This “bringing in relation” demands the integration and the 
synthesis of unstructured heterogeneous data such as speech 
data, textual data on the one hand and structured data on the 
other hand. 

Also knoWn are heterogeneous information processing 
methods. The issue of the heterogeneity of the data to be 
processed is linked not only to the multi-modality but also to 
the intrinsic heterogeneity of each type of data. As an 
example: if the interest is focused on the textual data obtained 
from Writing from Which information of feeling and opinion 
type is likely to be extracted, the user is faced With free 
textsisummaries of correspondence, electronic messages, 
or verbatim customer records of telephone calls, open 
responses to opinion surveysiWhich includes highly hetero 
geneous data, in terms of source, nature and quality, When it 
comes to structured data, and in terms of source, nature or 
genre, quality, language register and idiom When it comes to 
unstructured data. 
When faced With an automatic analysis perspective, the 

inclusion of this structural heterogeneity is a methodological 
imperative that guarantees the effectiveness and the quality of 
the results that Will be obtained, at the end of the analysis, 
Whether the latter is conducted for decision-making and/or 
operational purposes. There are also speech modelling meth 
ods. The job of extracting sentiments and opinions from 
streams of text or transcribed speeches requires speech to be 
modelled. 
US. Pat. No. 7,249,312 discloses a method and a system 

for giving a score to unstructured data. The author of this 
patent uses a maximum probability method to assign a score 
to parts of a document of a stream, and then aggregates the 
scores obtained to assign a ?nal score to the document or to 
the data stream. 
One aim of the present invention is to offer a method and a 

system that makes it possible notably to process large vol 
umes of data. 
The invention relies notably on the use of coding via a 

“scoring” process, that is, a process of assigning a score to an 
element or a set of elements, without learning unstructured 
information as structured information, in the normal opera 
tion of the method. It also uses steps for modelling and 
extracting unstructured information, in order to analyse the 
content of the texts, extract therefrom relevant information 
given the target applications and represent them in structured 
form. 

SUMMARY OF THE INVENTION 

An embodiment of the present invention concerns a 
method for assigning a score to a selected element in a data 
base having N elements Dl. Wherein it includes at least the 
folloWing steps: 
let EG be a number of parameters OM retained for analysing 
said database, and B-1 be the maximum frequency of appear 
ance associated With a parameter, 
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subdivide the interval [0, 1] into EG equal intervals I! of 
width 1/EG 

de?ne for lékéEG intervals 

de?ned as follows: to each interval I; for 1§k§(EG-1), 
associate an interval with integer values I If such as: Ike:LB(k_ 
1),Bk L 
each element D1- of the database being represented by the 
dimension vector EG, such that: 

a 

DFWD (12> - - - , (1E0) 

where all is the frequency of the parameter O” in the ele 
ment D, with 0§GM§(B—l), the method executes the 
following steps 
determining the decimal value VI- of the overall score for 

the element DZ. by using the formula: 

said value ViG belongs to one of the intervals with integer 
limits I ke:[me,Me[ corresponding to an interval with decimal 
values Ik’:[md,Md[, then determining the overall score NZ 
included in the interval [0, 1] for the element DZ. concerned in 
the database by using the relation: 

me and Me are the limits of the interval with integer values and 
md, M d the limits of the interval with decimal values, then 
said method executes a step during which a business process 
executed on a client station will search for the information in 
a database storing the pairings (element, score) and, accord 
ing to the value of the pairing (element, score), generates an 
alert. 

According to an embodiment, since the elements of the 
database take the form of data that is not structured as struc 
tured data, the method executes a step for converting unstruc 
tured data into structured data. 

For the last interval, I EG’ is associated with the interval with 
integer values I EGe:[B(E G_l),(BE G—1)[ 
Method uses, for example, as database an information 

database comprising several textual documents. 
An embodiment of the invention concerns also a system for 

implementing the method according to previous claim of 
method, wherein it includes at least the following elements: 
means of detecting the elements contained in a database to be 
analysed, means of analysing said elements by executing the 
steps of the method according to previous claims of method, 
means of storing elements to which a score is assigned, and 
their associated score and one or more client stations execut 

ing operational and/ or decision-making processes, and in that 
said processes will search for the information in said storage 
means in order to check the pairings (elements, score) and, 
according to the value of the score, trigger or not trigger an 
alert. 

The elements of the database are unstructured data and 
system includes a module for formatting said data. 
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4 
BRIEF DESCRIPTION OF THE DRAWINGS 

Other features and bene?ts of the device according to the 
invention will become better apparent from reading the 
description that follows of an exemplary and by no means 
limiting embodiment given by way of illustration, with 
appended ?gures which represent: 

FIG. 1, an exemplary implementation of the method 
according to the invention, 

FIG. 2, a system architecture implementing the method, 
FIG. 3, an example of CRM modelling and FIG. 4, a detail 

of FIG. 3. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In order to better understand the principles implemented in 
the method according to an embodiment of the invention, the 
following example is given in the case of a linguistic analysis 
for which the desired aim is notably to: 

code unstructured information as structured information, 
when the latter is not in a format that can be directly used 
by the “scoring” method according to an embodiment of 
the invention, 

calculate a positioning indicator in the opinion sense which 
will be associated with a client, 

synthesiZe the dataistructured data and unstructured data, 
by correlating this indicator with the structured informa 
tion associated with the unstructured data analysed, for 
example, from demographic data and behavioural data. 
For example, in the banking context, a complaint 
addressed to the bank will be addressed via the name or 
the identi?er of the client that can be associated with the 
client data in the IS (demographic data and behavioural 
data). After processing by the method, the client com 
plaint will be represented by a set of structured data, the 
data arising from opinion or feeling will be scored, that 
is, a score will be assigned to the data. This score will be 
associated with the demographic data and the behav 
ioural data, which will enrich the knowledge and the 
understanding of the behaviour of the client. Given an 
application of the client-base segmentation type, still in 
the banking world, the analysis of such pro?les will 
make it possible to identify client segments that share 
demographic data, behavioural data and opinion data. 

FIG. 1 is a schematic representation of a ?ow diagram of 
the steps for implementing the method according to an 
embodiment of the invention. 
The input data 1, which can include structured data and 

unstructured data, is ?rst of all subjected to a pre-processing 
2, notably in order to differentiate the information from struc 
tured data 3 from that from unstructured data 4. The unstruc 
tured data 4 will be the subject of a processing operation 5, 7 
and 8 which will make it possible to obtain data having a 
structured format so that the “scoring” method 6 can be 
applied according to the inventive method detailed hereinbe 
low. For this, the processing method uses a model of textual 
data 7 and lexical and grammatical resources 8 known to 
those skilled in the art. 
The data that is initially structured or structured after 

implementing the processing operation is then merged 9 
according to a method known to those skilled in the art before 
being analysed by executing the steps of the “scoring” 
method according to an embodiment of the invention. The 
data to which the method has assigned a “score” is then 
memoriZed and stored in a database 10. 
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FIG. 2 diagrammatically represents an exemplary system 
according to an embodiment of the invention comprising a 
part 30 comprising different information sensors, such as 
telephone platforms 20, messages obtained from emails 21, 
surveys 22, correspondence 23 or any other means 24 making 
it possible to obtain and pick up information. The various 
elements or information items are transmitted to the analysis 
server 11 comprising the various models described in FIG. 1. 
The data processed and obtained from the analysis server is 
transmitted to a data storage base 25. This data is then trans 
mitted to decision-making processes and/or to operational 
processes executed on client stations 26. The business pro 
cesses Will search in the database 25 for the information they 
need in order to be executed. Examples of business processes 
are given hereinbeloW. 

For business processes, it is possible to implement deci 
sion-making processes. This corresponds to techniques 
knoWn under the English term “pro?ling”, used to target 
clients according to their personal data and their opinions on 
such and such a product or service, or their expectations, 
client-based segmentation techniques that take account of 
both signaletic and behavioural data describing the clients 
and the opinions that they have expressed on such and such a 
product or service, etc. can be used. 
As another business process, it is also possible to use opera 

tion processes. For example, in the context of “CRM” pro 
cesses or in the context of a quality process, automatically and 
systematically directing or routing all the incoming mail 
associated With a given dissatisfaction score to a service that 
Will process them as a priority, in the context of a crisis 
management process, triggering alerts When the event sever 
ity score or When the citiZen dissatisfaction score reaches a 
given threshold. 
Implementing the “Scoring” Method 

The scoring method according to an embodiment of the 
invention notably includes, in the by no means limiting 
example explained by Way of illustration, in giving scores of 
sentiments and/ or opinions expressed in a given document. A 
?rst step therefore includes determining Which are the data or 
parameters to Which a score should be assigned. These 
parameters can be represented in the form of Words or por 
tions of sentences in a document, but could also, Without 
departing from the framework of the invention, relate to 
parameters obtained from measuring sensors in an industrial 
application. Indeed, it Would be possible to consider a set of 
parameters such as temperature, pressure, etc., for Which a 
user Wants to obtain their Weight and their in?uence on the 
running of a process. 

Once the parameters have been determined, the steps of the 
scoring method proceed as described hereinbeloW. 
EG is used to denote the number of parameters retained for 

analysing a document, or an industrial phenomenon, the 
parameters possibly being the various levels of dissatisfaction 
or satisfaction arranged in ascending order, for example, hav 
ing been cited by the various elements or documents in the 
database to be analysed. If, for example, the database has 
contained ?ve levels of dissatisfaction or satisfaction, 01, O2, 
O3, O4, O5, expressed by the people having Written the 
document: for example: 

01: very displeased 
O2: displeased 
O3: pleased 
04: very pleased 
05: very very pleased 
Then there are 5 opinion parameters O” with (u:l, 2, 3, 4, 

5). 
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6 
(B-l) is used to denote the maximum frequency of appear 

ance of one of the parameters, to be taken into account in the 
calculations. 

The method subdivides the interval [0, 1] into EG equal 
intervals I k’ of Width l/EG, Which leads to de?ning the inter 
vals 

each interval I! for léké (EG-l) has associated With it an 
interval With integer values If such that: Ike:[B(k_l),Bk[ 
for the last interval I EG’, the interval With integer values 
IEGe:[B(EG_l),(BEG—l)[ is associated. 
As an example, if the number of severity levels is equal to 

5, i.e. (EGIS), and if the maximum frequency that can be 
taken into account is 9, i.e. (BIIO), there Will be, at this stage, 
the folloWing mapping betWeen the intervals: 

Mapping between intervals 

Interval I]: Interval If 

r 1 I1’= [1, 10[ 
I1 — [0, SI 

Ir 1 2 I2’=[l0,l00[ 

2 [5, Ir 2 3 I3’ = [100, 1000[ 

3 — [5, §[ 

3 4 I4’= [1000, 10000[ 
Kt _ [5, gl 

1; = [10000, 99999[ 

by representing a document to be analysed by the dimension 
vector EG such that: 

a 

DFWD (12> - - - , (1E0) 

Where all is the frequency of appearance of the parameter O” 
in the element of the database of the document D1. (or the 
number of times Where the opinion level has been cited in the 
document), With 0§GM§(B—l), the method then begins by: 
determining the decimal value VI. of the overall score for this 
element of the database or this document by using the for 
mula: 

14:1 

this value Vl- Will belong to one of the intervals With integer 
limits Ike:[me,Me[ corresponding to an interval With decimal 
values Ik’:[md,Md[ the method Will then determine 

the overall score N- for the element or the document con 
cerned in the database to be analysed by using the relation: 
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The parameter concerned in the document is, for example, 
the severity parameter. 

In order to help the reader’s understanding, an example is 
given. 
Assume the following table with D,- being the document i in 

the database, OM being the parameter that can appear in an 
element of the database: 

01 02 03 04 05 

D1 1 0 0 0 1 
D2 9 9 0 0 0 
D3 0 0 6 s 0 
D4 0 5 5 0 0 
D5 9 9 4 0 0 
D6 0 0 1 1 3 

the maximum frequency being 9, (BIIO), (EGIS) (5 opinion 
levels) and N:6 (number of documents in the database). 

The integer value (integer value score) for the document 
D1 is: 

this value belongs to the interval I5’:[l0000,99999], the cor 
responding decimal value Nl- Will therefore belong to the 
interval I5’:[4/5, 1]. In practice, 

4 1001-10000 

The integer value (integer value score) for the document 
D3 is: 

this value belongs to the interval I4’:[l000,l0000[, the cor 
responding decimal value Nl- Will therefore belong to the 
interval I4’:[3/5,4/5[. Indeed, 

3 8600 — 1000 

= 5 + 5><(l0000— 1000) = 0'77 Ni 

Modelling the Data, (Formatting Unstructured Data as Struc 
tured Data). 

The method executes a pre-processing step for the initial 
data in order to put it into a structured data format. This 
pre-processing step is based on linguistic processing opera 
tions, dependent on the modelling of the data. 

The modelling principle used makes it possible notably to 
take into account the profession, the nature of the data and the 
analysis needs for a given application. It is similar to the 
database models and gives a rough operational value. 
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8 
FIG. 3 diagrammatically represents different steps 

executed to model a speech. Regardless of the area concerned 
and the nature of the data to be processed, the methodrelies on 
a modelling in dimension or parameter form of the content of 
the unstructured information being analysed. This choice in 
terms of modelling makes it possible to de?ne a “Model” 
component, the structure of Which produces results that can 
be directly integrated into a database management system. 

FIG. 3 represents an analysis model de?ned for the area of 
customer relationship management, or CRM, or understand 
ing the customer. This model makes it possible notably to 
analyse the customer/company interaction of types including 
telephone calls, electronic messages, complaint correspon 
dence, satisfaction surveys With open questions. 
The parameters retained to illustrate the method according 

to an embodiment of the invention are, for example, as fol 
loWs: 

the dimension of the facts or (FACTS) 30 Which makes it 
possible to identify the statement of the problem 
encountered, 

the dimension of the sentiments (SENTIMENTS) 31 
Which makes it possible to identify the particular point of 
vieW of the enunciator based on the affective values, 

the dimension of the opinions (/OPINIONS) 32 makes it 
possible to identify the particular point of vieW of the 
enunciator based on the intellectual values. 

According to the degree of analysis expected and the appli 
cation requirement, this four-dimensional structure can be 
enriched With neW dimensions, such as the dimension of the 
requirement (REQUIREMENT) 33 or of the expectations 34 
expressed by the customers, the dimension of the competitors 
(COMPETITORS), and so on. 

FIG. 4 points out and details certain dimensions of FIG. 3. 
For example, for the dimensions SENTIMENTS 31 and 
OPINIONS 32, it is possible to de?ne 3 sub-dimensions 
Which maintain betWeen them a hierarchical dependency 
relationship: 
The ?rst represents the dimension of the polarities With 3 

values: negative, neutral, positive. 
Under the dimension of the polarities Ml, there is the 

dimension of the semantic classes M2 Which makes it pos 
sible to organiZe the sentiments and the opinions in classes, 
according to a prede?ned typology. 
Under the dimension of the semantic classes, there is the 

dimension of the degrees M3 Which makes it possible to 
sub-categoriZe the semantic classes in three values, according 
to a degree or intensity criterion. 
The example relating to an extract from a complaint base is 

given as a non limiting example to illustrate this approach. 
The unstructured input data originates from a manual tran 

scription of telephone calls, by tele-consultants, for example: 
“the customer is extremely disappointed by the neW state 
ments . . . ” 

The model and the information extraction tools that are 
associated With them make it possible to annotate the text 
extract as folloWs: 

“The customer is [extremely disappointed] sentiment/nega 
tive/disappointment/degree 3 . . . .” 

Some complex texts can demand a degradation of the 
model Which, as an example, can be of the type (SENTI 
MENTS/polarities axis/semantic classes+OPINIONS/po 
larities axis/ semantic classes). 
The system and the method according to the invention 

described hereinabove can be implemented and applied in 
numerous ?elds, for example: for people involved in intelli 
gence gathering (of all types), people involved in CRM, qual 
ity control, process control and monitoring in a factory, for 
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example, assigning a Weighting to the various measured 
parameters. They are also useful for analysing risk in general: 
health risk, environmental risk, etc., crisis management, pro 
vision of information, research ?rms, consultancies and sup 
pliers of products and services. 

The invention claimed is: 
1. A computer-implemented method for assigning a score 

to a selected element in a ?rst database having n elements Di, 
Wherein i is an index variable Within a range of léién, 
comprising steps of: 

subdividing, by a computer processor, an interval [0,1] into 
a plurality of EG equal intervals 1;, each of the intervals 
being of Width 

EGa 

Wherein EG comprises a quantity of a plurality of opin 
ion parameters Ou retained for analyZing the ?rst data 
base, Wherein u is an index variable With a range of 
léuéEG and OM represents a corresponding opinion 
parameter at the index u; 

de?ning, by the computer processor, the intervals 1k’ in 
accordance With the folloWing relationship: 

Wherein k is an index variable With a range of léké (EG 
1); 

associating, by the computer processor, each of the inter 
vals I]: With an integer interval 1; comprising integer 
limits, Wherein If is determined in accordance With the 
folloWing relationship: 
If:ll?(k’l),l?kl, 

representing, by the computer processor, each of the ele 
ments D1- of the ?rst database by a vector of length EG in 
accordance With the folloWing relationship: 

EFWL (12, - - - , (1E0), 

Wherein all is a frequency of appearance of the corresponding 
opinion parameter O” in the elements D1- of the ?rst database 

5 

20 

25 

30 

35 

40 

45 

10 
With l§GM§(B—l), Wherein B corresponds to a maximum 
frequency of appearance of all of the opinion parameters O”; 

determining, by the computer processor, an integer value 
VI- of an overall score for the elements D1- of the ?rst 
database in accordance With the folloWing relationship: 

determining, by the computer processor, an interval 1; 
having integer limits [me,Me[ corresponding to an inter 
val I]: having decimal limits [md,Md[, Wherein: 
Vl- belongs to the intervals I; having the integer limits 

and 1k’ having the decimal limits; 
me and Me are the integer limits of the interval 1;; 
md and Md are the decimal limits of the interval 11:; and 

determining, by the computer processor, a decimal value 
overall score NZ- Within the interval [0,1] for the elements 
D1. of the ?rst database, Wherein N1. is determined in 
accordance With the folloWing relationship: 

Wherein r indicates a real value, e indicates an integer 
value, and d indicates a decimal value; 

searching, by the computer processor, a second database 
for a pairing of (element, decimal value overall score); 
and 

generating, by the computer processor, an alert When the 
pairing is found in the second database. 

2. The computer-implemented method according to claim 
1, Wherein the elements D1- of the ?rst database comprise 
unstructured data, the method further comprises a step of 
converting unstructured data into structured data. 

3. The computer-implemented method according to claim 
1, Wherein for a last interval, IE6’ is associated With an inter 
val having integer values lEGe:[B(EG_1),(BEG—l)[. 

4. The computer-implemented method according to claim 
1, Wherein the ?rst database comprises a plurality of textual 
documents. 


